Isotonic secretion via frog skin glands in vitro. Water secretion is coupled to the secretion of sodium ions.
In isolated frog skin at least three different types of cells are engaged in the transepithelial ion and water transport; these are the granular cells, the mitochondria-rich cells and the glandular cells. The experiments presented were carried out on isolated frog skin bathed in Cl- or NO3- Ringer's solution, where the active transepithelial Na+ uptake via the granular cells was blocked by amiloride. Transepithelial current and water flow were measured. When a negative current was passed across the skins (the skins were clamped at -100 mV), the current was mainly carried by a net influx of Cl- via the mitochondria-rich cells. The current had no effect on the transepithelial water movement. This finding indicates that there is nearly no coupling between the Cl- flux and the movement of water via the mitochondria-rich cells. Prostaglandin E2 activates the glandular cells of the exocrine glands in the skin. When prostaglandin E2 was added under these experimental conditions (the skins were clamped at -100 mV, with amiloride in the apical bathing solution, and the glandular secretion of ions was blocked by the use of NO3- Ringer's solution), then the transepithelial current became more negative. This change in current was mainly due to an increase in the Na+ efflux via the glands. Thus PGE2 increase the Na+ conductance of the skin glands. Together with this increase in the Na+ efflux a highly significant increase in the water secretion was observed. The water movement (secretion) across the skin was under these conditions coupled to the PGE2-induced efflux of Na+, and when one Na+ was pulled from the basolateral to the apical solution via this pathway 215 molecules of water followed. This must be due to electro-osmosis (friction between ions and water) or current-induced local osmosis.